ABSTRACT of KR patent application laid-open publication No. 

2002-24689 



Disclosed is a process for preparing a homogeneous 
cellulose solution which is capable of, forming a mixture where 
a cellulose pulp powder is mixed and swollen with a liquid NMMO 
hydrate solvent super cooled under a melting point and 
subjecting the mixture to a dissolution treatment, thereby 
producing a homogeneous cellulose solution having a 
substantially low decomposition characteristic. The process 
produces a cellulose pulp mixing powder that is first swollen in 
a liquid NMMO solvent super cooled under a melting point by 
minimizing the dissolution of cellulose by the liquid NMMO 
solvent and maximizing the swelling thereof by the liquid NMMO 
solvent, thereby resulting in a maximum homogeneity of the 
solution and maintains the minimized decomposition states of the 
cellulose and the NMMO solvent, thereby resulting in the 
improvement of productivity and the simplicity of the process. 
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it a 21 

S g™2j X||£»£0II S*& ^o^, :?M|2Jo£te mm^2i± SEfe 11 HI ^ Oil Af§gfe 23i *JM^2 

± g^e BA| 2*011 2JH» H o f S2g HI^B^I ?|8}0| §§g 01 ^feS^S ^ N-OH^es S ^- N _s MO |S(0|5^ NMMO £ HJI^C-O^ 
SFg gQHM MgohOj i° BB0| S§3 SttXIIB ^12 0lfl g8HA|3*l ^oH^h ^ 2^IJ2j g^e Xjl^ofe 

Oil ^el 30ID. 

NMMO S4**0| 18 til gOH(OI oh NMMO d|gOH£hI2 3»)£ ^gohOI ^M^S^M aJ8A|3|H, » 

4M0I ^ k 18 SB% OloFOIS *J#M2^ gOH(Oloh NMMO SOHEHQ S»)£ ^S»« ^M^S^S S8HAIZ10. 

e£H 0I£1& NMMO gOHM A*S» ^§§2>i g™M Xil55hi=r ^^Oil^ QM3f ^£ D\^0\ 2iD. 

SKH. dlgOH ££2J »4*8 22 e^%2| NMMO big OH Oil {gjM^S^ §j H ^CHAi S^oU, 3 SttSOII SBS 11^2] 

MM eil XHI >H oh 04 mm^2.±m SSH&CKOI^ol XHI4, 1 42,91 3^, m XII4. 144.080^. g Xil4.196.282s §J g Xl|4,246,221s). & 
^m^£± ^XH oh Oil AH 32fSK)ll If eWohferCHI SAI&S fiol^l [EUgOH Oil U XI 32, g^ Xil£AI^OI 1J0UH ^M^2^2j 

B6H » NMM02J £4jOI 618(01 gOHSHPh CH^g BSOI &Ch. 

Xil356,419s^ »4*« 40 gg%2| NMMO dig OH Oil ^M^S^S SgShll. E«i* SEIOIMJh S«*S ^2 1 Oil AH ^ohOll 

m^ol^ 30|Ch. SE& ^Xil gJH XilWO 94/06530^^ s*S| 5«?ia AhgohSCh. Oia& Sgg §™0I ^gSEOICHAH fl|^2 

S g3?AIIJ 4= &^H£ 4B£h£0l g§ 301 BSOICh 

MM. §§S 0I&9J 85-95 1C2| ™& NMMO S0H(»4>S -15 g^%)0il 1H -M0| MM SXI, Sg^ * fe^S SIOI Hl&l ^ 3^ of 04 g 
°-»m HlSehCh XII4.21 1.574S2J 0| gjg0|| 8H99=GI <H0jM 5 2 Oil 3! HI^OI t^^CK 0I2H°[ H H|°|g NMMO gOK^h 1 

H 4H0IM LH¥^2| S¥I ^SfjohH^ g^M SI2£8f 4- SICK 

VIM, ^m^Q± BBj» 3x11^ NMMO gOHS ^IhoHl OIM S XI Oil AH gSHAI^ §°-»i XII 01 Cf(OI ^^oi 7314.416,698) 

. oi aas ¥ ^hxi Afgrn^ §?, ^e^s^ s»a ^^^h g^eoiiAH oisaa 4 h EH^ y^ii £i°^ g^M 

s^ t ^go| 22xll^ NMMO gOH(gg§ 78 °C)2f il^2^ 3S^M ^t^^lOil ^SofOI 50-60 tlOilAH ^ ^^5h01 ^51!^ ^ 

m m^m ^ ^e^ioii 01 m^m ¥^j6foi g^e x-ii^oh^ ni^^oi xiis, 584, 919^^1- oioii oh&hj^chi, hx]\^ nmmo goH 

2J XII 5 §J ^^01 Oi^H pj^ g§0| oia^g BSOI 24 

^5H PCT/KR97/00104s^ ^M^lft Ahgsj- g<™ Xil^ ^gOIQ. OI ^M^I2| S«j J5H M^Oil 90-100 TC2| 

NMMO gOH(g^S 78 °C)M ¥SJ6fH ¥Sil CHI AH 75 y^|A|3|2, 75 °CPJ Ail £flH CHI AH ^S^l 20-60 ^2j ^3 BBS 
¥^J^ ^ 01^, §§, §°-!| ITS SI §^ ^#2j ^Zfg g^Sh^AH 120 Dim&tO\ g°-!|i XH^^CK 0| 01^, 

HhSOilAi M^. BB2| gg ^ goH^h gAIOil ^CHBCK gOH M^IHf ^3 ¥2J M^OI Ch^^l ttHgOi! ^#^|2| sMOl X16h£]CH 
Z\±zl 9-14^H°j mm(UD 36-48)0! ^fiSfe 301 BSOIQ. AhgS SS§ ^S^l died 0.04-0.08^ ^2J£IH^ 01^^01 
^CH ^^^01 301 BSOjCK 

ttaoi oi^nxh :?iir£j »a 

^^*»- dh2h ^01, #ai2J Oil AH ^ g^Hi ^g S ^S£l ^§ g2J B§0| 2iCf. OI&iEh B§§ ^^3^1 ¥i5HAH^ 

^S^^l- NMMO g OH Oil SJoH goHSJXI AH, NMMO gOH^F ^^^^1 Ui^ BAI^Oil S¥ohOi 151 ^goh^ 301 OI^^OIQ 

. 01 CH #im^-2L±Dt NMMO g OH Oil 2|6H goHS^ 3M m±m o\H, ^g£|^ 3M sICH^ohfe 301 dh^^ohQ. 

CLfdfAH, ^ ^S2J g§0|6h2J ^^2j NMMO gOHM Ah g of 01 ^m^S.^D\ ^ NMMO g OH Oil 2I5H g5H3^ 3M 

5j^Sf6h2 Setlb 51 5lPisf6h01 NMMO g OH Oil SgS =152^ 15 sf^ojg Xi!3S6hI2 01 S goHAI^ 22i ^M^S^ g^g 
Xil^oh^CHI 21P. 

NMMO gOH^r OjlSM^, 50 0|&2| NMMO 4^g^2j ^^e^Oil 2J oH 3hg2J MM XH^ohOI ^^Al^l Xil^§|Ch. *)g^2^2J g 

DH 2J 01 ^ NMMO gOH^¥Ei Oloh^ 3}^^ NMMO gOH2J X||^ NMMO 4SfM°i ^^^g, ^ NMMO 45fM2J gg>i 

g^i ^^oii s\m gg ^ digg i§sf >ig^f isn ^^pi- sia. 



[fi 1] 

NMMO 4SfM2^ >ig 





Jim ^ ^2|^£(5 "C/^) 


Dim ^ y2|^£(10 TC/B) 


TmCC) 


Tc(*C) 


Tm(lC) 


TcCC) 


22 


42 




46 




18 


42 


60 


5 


45 


63 


SSh5 


15 


39 


77 


21 


41 


78 


7 


13.3 


78 


25 


80 


20 


12 


78 




95 


105 


30 




72 




85 


102 




33 


73 




1 1 


76 


89 


97 


113 


31 




82 




87 


103 


125 


30 


77 


85 


8 


75 


90 


97 


130 


30 


79 


97 


78 


90 


103 


135 


30 


78 


99 


6 


75 


90 


95 


141 


27 


80 


113 


77 


92 


103 


148 


27 


79 


118 



2006/1/5 



2 



WIPS PIView 3.3.3.1 



3 


74 


90 


99 


156 




80 


127 


77 


93 


104 


177 




80 


139 


o 


[74] 




103 


180 




80 


140 


[75] 




105 


183 




81 


143 


Tm : egg (0"C¥Ei J\^o\0\ &m 
Tc : ggg£¥E 
[ ] : 0|2, k §* thermogram 


) 

I Sof 20 TCJUI ^6^01 



3 1£ BASF M°\ 50 NMMO 4^S^m 100 °C0\\M SH. te^3K)l NMMO ^£f§M2| ^™mgm UEffcH 33 0ICUNMMO 

^3fM2J ^BBBS Karl-Fischer a^2§ ^SoUQ, g§ :HgH} §g g til^g :>1§£ DSC 7(Perkin-Elmer Co.)M OlgoF 

01 ™XllA|£g ^Elieieil^ ±m ^(Perkin-Elmer part 319-0218)0)1 25-35 mg£J AISM SSoKH 3|« oFOilAH »S 2-200 ICS 

5 1011 21 6>£, NMM02I 801 »S Mdl^ 4^M(0loF NMMO E*S ^tlMOIdf SB)(»^8 13.3 gg%)8 OlSCf ^{BSS 

01 SJ£ 15-22 g^%£| NMMO =£§fg^ 2*S^£ ^ 5 t: Oil AH 10 TC^ S^AI^IS §S2j ^X\^ 

&£»Dh 012^ DSC ^SAI 3>g S! a^EOil C&S* UBUte HWSte! e&OIO. 3SHU 0-12 §r/o SSB NMMO ^tl 

§8 3*8 ^ a^l^SES «S 5 'C011 AH 10 "C^ g^AIUOil rjTJSf §§2J 4-x| 7h g^3W ISSf £££ S^»CK feSjOil 2| 6H NMMO 4^1111 
§0H°l HI^AI fe^OII CQSf NMMO 4=^e0l ¥^ NMM0^2] SSS0PJ ^CHU g *mg01l OlxPI CEH^OIQ. NMMO Bffl ^S* 

mm ^i^ te^»?iu m&m ^ oMiem oisstoi ^ nmmos a^tai. 01 ^fsoiiAH 78 icoii/d §§§ aej nmmo bsj 4*»se ¥4- 

NMMO^H] SOlfchCK 01 EH ^ 4*«»B0| 13.3 g§% £D CH ^ NMMO 4>S*80I|/H UEH-fe ^£ ^61 ^S»S 1 

3.3-1 1 NMMO ^sfM^ S0|^§ mS9.^ 2J6H g^^^OI Q^M UEfBCK S 1 Oil 01 BH & EE 1011 AH 

fiCf ^ Ail 61 m 4= SACK £18cS 10 TC^ ^8 §y NMMO 4»S*82I SB Oil d>g §§ ^ ££0|CK S80II £|& 

NMMO ^t*M2J §§(T m )8 EAIff 3 01^2 »2*0|| 2, B ^§s|£E(T c1 -T c3 )0IM ^S&SOII CttSF Wfil^XI §§ S 

UElBCf. L S NMMO ^SfgSI S^M 2I0I6HE d , C 2 ^ C 3 

^ §§s nmmo ^mmm ^^M^m w ueiu^ ^§tf ^s^^eh iss^oia. 13.3-22 ^mm m^m nmmo 

e §§&! ^ a^io^ 0-20 t; s ^ oil ah c 3 s^^j ^§01 s^eci. 13.3 m^m nmmo &ij ^ih^ fg 10 

CD §§§g 80 "C 2J CHI , OIS 2*281 ggAI^J ^ gg- 10TC2J a^ES ^^16^ 20 V Oil AH C 3 S^2J ^§01 g^SQf. 8 § 

^%2J NMMO 4^sfM2i 3^ Ci S 80 T3 01^21 C 2 fc 20-80 TC ^ C 3 te 33 TC Olo^OjlAi ^XHSfe ggS^MOICK 13. 

3 Diei-3 NMMO ^sIMM^ 7r^6^ S 1 Oil UEfbh b^2f ^0| 80 t: Oil AH ^ EH ^^^^Oil CEh^f 01£I^X| g§S0| ^XH 

OIS §§£jb ^EE^JI ^^sh - a^lof^ ^gg-^Oil CEfEf 01 EH l§5f HI 3^1- UEIU^CHI, ^^^^^^ ^g- 10 TCgJ CH 85-1 

43 TC(£ 121 Ci ^§§^)0ilAH 1 xh ^CHUDl, 0|M ^^6^ C, ^§ Oil AH ^§5f£JXI &g ^^21 NMMO ^SfMOl 73- 

81 TC(£ 12| C 2 ^§S^)0ilAH 2X[^ m^mil ^OIUDl. 27-33 r0ilAH(C 3 ^§S^)0ilAH 3X[ ^OlthCK 

nmmo ^mm^ g§ oi^o^ ^^a^ai §§ei m a^sfs ^ssf^h ^oi^ ch^ji sjsaizi °»&m ^xi^a. 01 ^ai Aizj-g § 

NMMO 4^sfM2J y^|^£0i| IfEf Q|-^>il UEIbhEK £ 2^ ^^^^01 13.3 m%>*%21 NMMO 4- SIMM DSCM Olgo^OI 95 *C2J g 

eh oil ah ^g io~2oo r2j a^i^s^^ ^^s^m ch dsc oil 2i£ di^g }i§§ acN^n 2iQ. mum^m m^m 

29 — 20 "C^ ^OWb S^OI 2^CK 



[S2] 

NMMO ^1FM2| d|^^ ^§tf >ie 



(TC/S) 


86.7 NMMO 


92 m&% NMMO 


TC(TC) 


Tc(TC) 


10 


29 
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78 
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95 
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24 
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23 
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50 
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22 
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22 


70 
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21 


80 


20 


20 
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20 


20 


100 


20 


19 


200 


20 


17 


Tc : B99 ^£ 
(86.7 gg% NMMO : 95 TC¥EH §6| 20 ^^o^Oj 
(92 NMMO : 135 TC " EH goF 20°C^^| ^^16^ 



S 2h: 4^&iT0l 13.3 i§% ^ 8 NMMO ^SIM 2|^2| gggOil CH^ y^l^^Oil ^§§1 g£S UEftb 20ICK y^l ^£ 

^1- ^g 10-200 "C^ 1 CH, NMMO ^sfg^ ^§§1 29-20 TC OlCh ^^I^S^F ^g 10 Tc 21 3^ NMMO Ef ^ ^SfM2j ^§ 

If S£M S 121 ^(l§5l g£ 20 TC)Hf dllHSH 22 9 Tc 2] XI 01^ 91Q. H 01^^ §§§§ ^91 £!□ S£^f 95 TC(S 2) 

^ 80 TC(H 1)^ AH^ Qfs^i OCH ^CHI UEfUfe 3^2J x^OIOil 2|s* ^OICK 8 g^%2i NMMO ^SlMg 135 TC^Al 

«sh s ^g 10-200 TC^ mJ\M3\<£ ^^J\ ^O^CK ZIEIU NMMO Eh^ ^SlMHf^ C}§)il ^g 10 TC21 ^^I^SEOil 

AH 30 TC. 78 t: ^ 99 Tc Oil Ai ggS^F ^CHBEK e^^AIUOil 0} SI ^§tf gSE^ S§ b^OI-XICM, ^g 60 TC 0|^2J ^2|^£0ilAH 

!= &D\2\ 78 TC §J 99 TC Oil AH gJCHbdB i§^i MSHI^il £jCH dl^S ^Slf oFUB Sl^a. Ol^g ^2|^£^f gg 
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60 TC 0I& 

78 "C ^ 99 13CHI AH NMMO ^§fs£1 i-'OIUXI SflQ 22 OlofSI ^8 £E SSSfin 3^oMI IJOiLPI ffH^ 

OIQ. HI8UH 4^»i, k 8 §^%2J NMMO 4*2*821 §gS OI&HS s yj^AIIJ [EH 60 ^ »2*^£3 3^ 

22 "C 01 8*21 ^SEOIIAiSE j»»2*S NMMO gOHM 4= «D. 

NMMO ^SfMM §§ 0l&°S « ££7»XI 3^6>0i ^X|°h ^g^^Ei ±% £E0il/H°j a»2*g NMMO §DH2J 

°»£>> ^X|AIZ!M S* ^ R 3^ 95 T: CHI AH SSgEHOII 91^ 4>SSS 13.3 gg%2J NMMO BH 4*sm(gs§ 78 tJ)e 20 S 200 

*C2J 2*2* ^§ ££7»XI Zl S£0||/H 1§I}£J^I £!27»X|2| A|ZH°^ AI2»g UEIUiH SICK 2 

0 "Cej 3^ ^3 §§§ 0\o\o\ 30 t:, 35 "C. 37.5 tJ. 38.5 r , 40 *C ^ 45 t)^ ffH. ^ AlZfg ^ 2s. 10s, 152. 

27s. 38s ^ 38s OI&OI&QK «2^£E3t 200 TC2J SiJ^ gig ££0ilAH ™& £^ 2f2* 122. 48s. 55s. 217s. 

1800^ 1800s OI6K)IHCh ^oi ^^^^J\ m% 200 3^ ^3 ^§ 8£i 45 TC. 50 1C g 65 TCS ^Xlo^ 1800s 0I& §i 
SH£ ^XISFW DSC ^ Oil AH =4AIZ! UEUHfe OHHB gfg ^>M£ UEfUXI 



[S3] 

NMMO BB 4*»g2| §2 ^§5} >ie 





^§51 A|^(s) 


tf2m£(20TC/S) 


^^^£(200^/^) 


30 


2 


12 


35 


10 


48 


37.5 


15 


55 


38.5 


27. 


217 


40 


38 


1800s 0I& 


45 


38S 0|& 


// 


50 


// 


a 


65 




n 


•NMMO B8J 4-l*M(i^M 13.3%M §§S 78 "C) 

•^§2} AIZi- : 951C2I §§il 51^^ SX| S£3»X| 2*3*21 Vfi2^£S a^ff s ^ 

«2f SE0||A|2| OH Ah 



£ 32 6PI2j ]|5^g2^?Ei NMMO 4 s gDH^J Hf^ g ^ Oil AH *ig^£^2j ^ >i§M SOI 2iCK NMMO ^IIMOI 

^^^SEjOj eHAho^ g^a^ 2£^|- 65 t: 01^21 2££¥10||Ai^ ^m^2.^\ goHS^ S^0lffl(A 50 t: ~ 65 ^C2J 2£^¥i0ilAH 

^ ^M^S^SJ goH ^ S@0l g^8^ S^0|H(A+B S^), 50 °C Olofe bP^ (B S^) ^ §^(C S^)0|Q. ^ 

m^s^hj s^(a s^)oiiAH^ we. s^oii ^ ni^te g^api emboli g^s M^oU\ o\^t\u se^ g^oi @p ehcnei 

£ S&^OI AieiOl ^fieCK g6H ^ dP^ Sg0| S^6^ g«(A+B §^)0ilAH^ &J|2| g6H S^MD CH g 

OloMI Xil^^ 4 s 212LI £B^0l 3^ oioh sohoj SoH^h 0PI1 4^ SiCK ^g^S^2J dP^*j S@ §^(B S^)0ilA1^ 

^g^s^^h gsHsixi &n sesi £1°^, ij^sj se^i sjbbi ai^hs ^^^oi ^>ii AHdia^i sck n ^31^ ^y^s^ 

il^2^ NMMO S6H^F H^^^J g^OI 9Ch ^g^S^SI §«(C §^)01|Ai^ NMM02I M&^0| 

^01- i§52^ §m^J\ ^0hX|°^ g°J|I Xil^oPI DigCK 3diU C g ^ Oil AH S@ S^OIXI 

^OlOilAH m ^ 2A^0|, ^M^£^5J §6HS ^j5H 50 NMMO fe^r 61-01 8-18 ^^^^g XI t! NMMO 4^slM 

SI ^^>ie0ilAH NMMO 4-SfM2 §§ ^ ^§2£S ^S|-£ §§0|^£J 2£0ilAH£ S^SI AIZ1 §£1 3f^^"@ e«Aho S ^XHo^l 3° 

H^AH, 01 Oil ^BohOI ^ ^S£l ^l^^j HfXHIfe 4^&i£ 8~18 m&%21 NMMO 4=1IM f§DH, CH d^^ePl^fe ^^a^ 8-14 W&%21 N 

mmo 4^ gDHS mmm m §§§ oia^ ^2 sf^^Ai^ ^M^^^^h gsn ^ seoi g^a^ of^^opi^^ s 

^ Oil AH ^g^S^Sj g6HM il^l|-6HI Setib 3im SICHlfAPIH^Ml, 01 NMMO gDH^h LH^M ^>il ^A_h §J g 

01 2[ ^2 ^^6PI ^\o[0\, e ^SOil a>s£, §§9 oHAhoj N MMO 4^5fM §QH8 ^^6^0j ggOlo^ Hf^^API^ B^l, ^ ^Ol 

2f^2h on Ah NMMO 4^mm gDHOil ^M^S^ 15 Bt^ohOj S^API^ B^IS £§6}b ^S^^ 6^ NMMO 4^sfM HDH 

^ jftmou s\m mm^.2.± g^sj x-ii^ge £ 421 ^m^s^ g^^i hi^sssoii sion so- ?i5i2g ^si 4 

£ 4 Oil £A|oh dfSJ- ^01, BUM Xil^JKSJH 01 ip^)^ Mh^ o^ i;|2 [ o Ah sh zp^ ^ D\^M ^201 

qHAh NMM o ^tfM goHM g^, ?s ^ oi^m ^xh s§ xii^^a. oi st^eg ^#^IOil 2^^^^ 
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ohm NMMO ^s\m gOHfe 60 mm. L/D 20)2] 1 £>^0il ^§2] S Ah ^ CI . iH 

£ 7011 UEft« b|2h 1>0I 01 £ £!S &t> fc S2^ HI XI 2}2?(P)0I »^ 3>h£ HI xl = Si^lt^'StD) 45 mm, L/D 7. £ls P/D 1.5 ) Oil 

AH g^SIOi iS^I blgOl £§£JCH S§ ^t^M X1I£:>|2| 12| ^^2i 1 &BOUH »«2t8 ™£> NMMO 4^M 

gooi saish. ^s^i uisoi sue g° s»a bubai s»oi acn a§ etta his^isi m 2 « 3011*1 se^i §t>oi hwlko 
4otiAd ^ 01^ nam soiiAi 55 ^ 31^01 @a. eeg xii£:>i2i a =?y2i se 3011 ah *jm^252i ggH 

§J §§ £XHS^(A+B S^). LH bh^oh^ S§ g«(B gsj)3 521 ££oh:>! 9\o\W ^S~65 "C b*BS!8^ISfe ^'£-50 t: CH bh& 
SISMIfc ^'£-45 TC AI-OI S ^S6^ 33 01 1C[. 

o^^,e A^golOt *JM^25 g^M XilSS^I SIS MB &^ 2*m?\S\ L/Di=r 35-48 OI&OI fi^gtQI UI8KM. S = § Oil AH Ah 
gofb ™e XJI5JI2I L/D^ OlSCh H£! ^/d£, 3 4S#S8 &g *I32| »^ »«3ISQ ^ 10tiH CH ^Lh. CEhdhAI. B 

0IIAH2I «^ Si S&g XII 52 1 21 L/Dfe St 1 0 CHI AH 35 §£0|£ 3h^6hU, §J ^^^S Oil AH CH dlBSISMIte 150ilAj 252J 301 mO 

. SBS 8j»» S@ SS£IXU se^SS AhgS^r gJ^? &S3IS OI££|OI gSHIUSe ?\M MM 

£SU iff XHEEohJI 9\m mm^-2.± §°^2S ££*9Lh. 

*1M^25 1H SUS SeofeQI Ahg£l^= NMMO gOHfe 8-18 tttBS!»3l£te 8-14 gS*%2| 4^0[ »SS NMMO 

soim, oit so 01&21 nmmo 4^g™e ^ ewsioi as 21 §§ xn>iohH^Mi ^m^s^m gaHAitJ ^ m%%>>m 

XI y 2E£0|Ch. 01 NMMO gOH^z: ohOJ §§§1 ^ 65 r 01 oh LH HJBS|8Mlte 50 T2 0|oh^ StfShOI XiS 3f^^|AI^ Ah 

gs[Lh. 

§§9 NMMO 4^ tie gOHM ^^A|3|^| ?le^ 01^ ^XCn 4 s Sl^U ^^2J HI NMMO ^IhM gOHS Xll^ohfe JH^ H 01 

6H6h^l ^ BhCM 3 S s " M 5E 5 SI £ 6011 LhEIUiSiCh. 

£ 5fe NMMO 4^ lie gOH2| ^Ah g ^1011 AH ^^S^Ph ^Ah£|3, £ 6 Oil AH ^ NMMO 4^thM gOH2J ^Ah SJ^OilAH a^l^^l^ 

^Ah£JH oiQh. 

SEth Hh^^S NMMO gDH2| ^X|A|Z}^ S^eh bh2h ^01 ^^^^Hh y^^SOil dh ah Ch^^il UEh^Ch. 

^^S-^ 13 U\°}°1 NMMO ^IhM gOHi= Oja^hXI gggOl ^XHSFXIELKS 1 91 £ 1 S'3E), 01 NMMO 4-lhM gOHM §§el ^ 

60 t: 0I^2| yj^SE^ ^^6h01 2hy^6hS T cl ^ T c2 (EE 1)011 AH ^§sh^ ^CHUXI &3 ^ 25 *C OIBhOiUH ^SthJh ^CHUH^ ^ 
M^2^2J goUM 3j±thA|5M3 5jCHlhA|5|^ 50 "C 0|6h2j 2f^^& NMMOM ^ 2iCh. 

13 0I^9J NMMO ^IhM gOHfe 20 TC 0I^2J y^^5E^ ^^6h01£ 30 "C 01 oh Oil AH ^SlhJh ^OiUH^ mm^2.± 

21 goHM £J^shA|5M3 S^I ^0iShA|3|^ 50 1C 0|oh2J 5h^^3 NMMOM 4^ 2iCh. Hh^AH, NMMO ^mm gOHM ^2 

61 §§§[ ^, 65 r 01 oh, bh^^ioh^l^^ 50 TC 0|oh^ 5h^^9 NMMO gDHS ^^1 ¥i£[ 20 °C0I^(^^^^ 13 

% Ol^o] NMMO 4=lfg gDH2j bh^^oh^fe 60 °C0|^(^^& k ^ 13 mf£% NMMO 4-th^ gOH2| S^)2J S 

yshoi ^s? ^i^M xn^^i xii 1 M^oii ¥^6H0|: mc\. 

NMMO 4-5h§ gQHfer §§ Ol^o^ ^h^of^Ch^h §§ 0|6h2J 3I^^A|3|^ 2^§1 bh£h ^0| ^§AIZ! B91 <^&m ^XI^Qh. 0| 5h 

^ ^ ^X| AlZh^ ^l^M XII 5^1 2j XII 1 ^2 Oil 15 M^2| g£0il 2|6H g§I ^feCh. NMMO ^SlM gDHM 

^^A|3|^| ^ ZJ^ g^|2J 89§ ^>il AhMSh^l ^1610^ Jl^Q m ^ S£2J ^5 ^^i Ah§6h^ 5*0| bh^^ShH^ ¥SJ3^ m 
H ^^2| ^^-50 °C, bh^^oh^l^ ^g-40 ^Xloh^ 301 bh^^ohCh. 

B ^S2| ih^OilAH ^M^S^^ g H 4i0|MS XIKring sieveph ^^(knife-edged) M^ilOIH ^iH^I^ ^±Hoh01 XII 5 °)- 1 

H^^M Ahg^Ch. &g ^H0|M2| ^S^l bie^ 0.821 HI. ^g i5I ^^Sh 6h£ e^Oll tthEh ^^2J ^3 HI Sfi^l bl^OI 
^£h5ICh. ^BjlS MS, ^^i^|2] ^201 g^ohOIS ^g ^^2J ^S^l bie^ 50 /m S 0.0801 Q1 fS4 &g 

s M ^B2| 33 ^ ^S^l b|^^ 16 011 » 0.050|Ch. 

^^2J ^301 1000 mSLQ LH 32 l_H¥^hX| ^M^2^2J g6H2iO| NMMO gDH^h H^o^CHI S*^ AlZj-OI ^SSCK 

3diH^ ^5 ^^2] ^'S? 1000 /^n 0|5h2i 30I bh^^6hCh. EEah ^5 ^^2J ^^ih ^^6hCM S H ^^2j ^S^i b|gO| 0.05 OlohOIS, 
^5 330I LH^ ^OUH ^IS^OI LH¥£I3 ^U\D[ AH 0|^ aMOl ^OhSCh. CL^hAi, ^S^l bl^e gLHAI^ Ol^ali e^hAI 

3\J\ ^HSIOlur £ 7 Oil AH LhEhtd bh2h ^ h 0l ^ Ol^g ^h^ HI Xl ^3^ S^^IM A|g6h010t §[Ch. ^S^l dig 0.0521 15 

0.5 Ol^o^ ^^6hS NMMO 4- tie gOH2J g¥0j| XI ^EH^Ch. 3£|HS 15 ^21 gfi)| bie^ 0.1 Oil AH 0. 

5 Oloh, bh^^lSh^l^fe 0.1 Oil AH 0.4 S ^^A|3I^ 30I bh^^ohCh. 

6h^| ^l^^g. Ollbl^g §i ^AIOII^AH B iSi CH^ ^ Ail SI ^SohU, OIM Ollbl^g ^ ^AlOjPh B tSI XH§h6h^ 58 OhUCI. ^A|0j| 
Oil AH £H££j ^thM ^ g^2J ChMHI ^Oi ^^h6h^Q. 

1. ^^^^ 

AhgS ^M^S^ 15 I ^SOICh. OIS NMMO 4^1h§ g OH Oil goH gJ bl^h^ Sg6hS II ^thCh. OIS 

^2i6h^l ¥i6h01 i§ ^j|^^| §J 0121 S ^#^|2| ChOlM M3I^ ^^2J S§ gii ^ gSHS g^S2^¥Ei ^M^S 

r^M ShOj X-<y 5AhS oh^Clh. X-d ^x|^ MAC ScienceAh21 MX18 X-ray DiffractometerM AhgShSiCh. 45 kV, 250 mA2J 52 

Oil AH UiyneiM »3f» CuKafl(X.=1.5405)SS TscanningohS Al EH^M ^SlCh. 

2. ^M^S52J e^£(DPw) 

g^ ^^A|2j ^SHOil J\o\sy ^e^2^2J ^Xh^ 2SI^ Chg^h ^01 ^§oh^D. ^M^S2^2J 3^ g£M S £3l(Ubbelohode Vi 

scometer No. 1, Fisher Corporation XII 5) gJ ASTM D539-51T0II Xjl^ah 0.5 M ^2!l(Cuene, ^5£l OHH ^iCI0h°j olH^AhOIH) g^M 
AhgShOJ 25±0.01 V Oil AH 0.1 LHXI 0.6 g/dl2J ^£ ^ ?j Oil AH ^SSh^Ch. A|S2| 3^ S£[!V]^ oh^l ^ (1)011 IB£h ^£(C) ^ bl§£(rL sp 
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) 

^¥Ei 3I6ISF21CF. mm g^SE(OPw)fe 6PI ±! (2)21 DF3- <s^t! 3(Mark-Houwink)2j gJ§*JO|| CUEf 2CH£J S£[IV]^¥ 
El 31 & 8} a 0- M. Marx. Makromol. Chem., 16. 157(1955); J. Brandrup. E.H. Immergut. Polymer Handbook. 3rd ed.. Vol. 144. Wile 

yHnterscience, New York, 1989]. 

[IV] = ii m [r\ sp /C] 

[IV] = 0.98 x 10 -2 DPw 09 

3. ^ m^msi 

mm^2.± g™2j xii^ai goH2i 30 % nmmo ^g^°^ ^ssfsicf. 10 g°i mm^.2.± g^e #hsfoi 16.17 misi sn^oii s^chi 

EBK W7)\X\ 60 S §2* a jiaISD. NMMO g^ eoil I$i§ XFSId ;>FA|£ «»S*I3I (Hewlett Packard Model HP8453) 

g MSo\0\ g°»2J 450 nmOil AH *§ofaCI. 0^ ^AF0|H2j ge> ^£(AOOD)^ LFEF^W, 450 nmOIIAI 1 3£f% N 

MMO g^2J aoiffCK 50 % NMMO 4-g^(BASF Co.)2| AOODfe 0.00060ISICK 

4. g°»2| 2§J£ 

^1^2^ at^M XH£3IS¥Ei XII £9 Si^^i ^^^e^l^ goH Al^ g°»2| ^M^S^ £JXF2] £XH 01 

¥^ g^oFSCF. gJ^ ^-#^1(^3 120 mm, L/D 30)2J 0|g X|« 60 "C, goH X|<* 90 t), g6H Olg XI 100 t:, CfOI XI ^ 

100 X;^ g§£!2JO. a»3l2| ^# XI « £&2| ei2 £§£13^01 fflS^te 15001 SICK 01 [01 

g8H£|X| SXfb e!DI3(Nikon polarizing microscope, Type 104)^ 3» ^ g:>F5FSCF. 

J|2^g : *|M^£^2J §y goH 3Hg 

£ 321 ^e^s^a ¥^ j\mm *?\& xf^s 23 11^2^^ §§§ oioF^ afa^is ™& nmmo ^mm gDHOii gsH^ixi &3 n 

3^ ¥I6F01 ^^HF gOH *^Eil0|X|(Mettler Toledo FP900JM ¥^°t ^D| 3 (Nikon polarizing micro 

scope, Type 104) ^011 AH ^S6F21CF. §§9 NMMO ^SfM^ §S 01 H[^^A|9|2 ^SsfJF ^0\^ HH3fX| gj||5tteHI 

, 01 ™£>^XI AIZ! goj- 1H cBc NMMO gOHOjl S^^CK *ig^£^£F NMMO 4=tFMZ!2J 91 gSH >lg^ 4^ SI* Oil IF&1 CF 
= CK J|^2| fi3[DI^61 XII4.196.282, H. Chanzy, et. a!., J. Appl. Polym. Sci.: Appl. Polym. Symp., 37, 239(1983)]^ NMMO ^1FM2J 

§h§ s^oum #±m^.2.± goH ^ m3ofsicf. 

ZldiU, ^ iSi ^I^^SAFOIIAH^ NMMO ^^M2I §§S 0I6F2J ^£(NMMO ^SfMOl ^§tf£JXI ^^^^ ^XHofe 3f^^l ^ 
) CHI AH ^M^S^SJ Sg^eoil Dl*l- 51 01 Of. NMMO ^HMOil g6H ^ ^M^S^^ £ 3 Oil £A| & ^Bf ^01 All S^^^ ^^£JLK A 

^M^S^2| g6H S^, BS^^ up^^o^ ^e^^^^h CS^^ S^OICf. g^ ^ 

^ §^2i ^m^s^^ gQHM xhi>i ah^ ii ?5om g<*2] ^e^s^^ gDHS xu»6^ ^^121 mm 

I ^^^F JI^AFOUH 2|2|2J ^5 m[oj^ X £ Sj^^^e SBFOI ^ois^q, 

<^I^^S 1> 

% y ^m 13, 17 ^ 20 NMMO ^sf^e g^S^XI Sh04 §§§[ ^ ^g" 20 1C2J ^^6F0i 30 t:^ ^XISFSCK 01 

1 3|^|2J g^CHI ^g(20~25 1C)2| |H ^^(Sai-Lyo. Sappi, DPw 1050)S ¥2JoF21CK ^^|2| ™& NMMO ^sj-SOHl i§H ^ 

^01 S^£ICH S^£lfe S2!- 13 e^%2J NMMO 4^g^ ^bF^ ^§1F£JCH m^0\ CH 0|^ ™S£jX! STStCK 17 

^ 20 NMMO 0\\M^ S^OI &S32A1 15^ ^Oll NMMO ^5fM2J ^mi\ £!|H£i&CF. 

a\^m 2> 

30 ^X|^ <^|^^g 1>5F 3fy^ ohaj g DH ^^o|| 30 0\\m& ¥^i6F^CF. 011^9 ffi H M^2J Si> h £^ <^l^^ 

m 1>2| g H S&ESCF CH BD| NMMO gDH^ 30^ S^F^ ^ ^Ssf^F ^CH^CF. 

<D\^Mm 3> 

8, 10.5, 13, 17 ^ 19 g^%2| NMMO 4^^e ^ ggSZIFXI ^F^6F04 §§*! ° 20 t;2| S^SFOI 40 t:^ ^Xl 

6FSSCF. ^^^9 01 S ^^2J ™& NMMO ^SfMOil ^'g2J S H ¥^6FSCF. ^2|2| NMMO ^5fM0ll IE ^^01 S^£J 

O] SS f a^ ^9} 2"^oj NMMO 20s 01 U Oil g§lf£jCH CH 0|^ WE. SeSXI S^^CF. 

<^l^^g 4> 

40 ^Xl^l <^ls^'g 3>3f 2fy^l oh^ NMMO ^1^011 40 "C^ 011^9 ^°J6F^CF. 0j!^^ ^^21 

^ <^I^^S 3>2j MR mm IgESCF CH 301 NMMO si Her 35^^F ^ g^SF^F ^01!dD. 

5> 

&4-s 8, 10.5, 13, 17 ^ 19 g^%2J NMMO ^SlMM ^^1 ggS^FXI ^F^6F01 §§*! ^Oil 200 "C2J ^^6F01 40 "O^ 

^XIoF^Cf. 0IS 2|2|oj oHAf NMMO ^SfeOil ^'^2J ^M^S^ M H ¥E]8FSCF. ^2|2| NMMO 4- IF M Oil ^^0| 2 

^£]CH ^^01 i^£lb ^^2| NMMOb ^dF^ ^§Sl£JXI Stll 300^ 0|^ 32f ^011 ^SsF^F ^CHbdOQI ™E g^6| SS£J 

SICK 
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<?I£6I£ 6> 

40 "C^ ^XI9 OlsgS 5>2f &g iffltfZf NMMO ^SlM 2^ 0|| 40 "C^ OilgS iH fSofSQ. OI£*J§j 5>£| g5 SB 

OI£fil8 7> 

S^g 8. 10.5. 13, 17. 19 £ 21 NMMO ^lfs§ ^ §§S^XI Dt&o\0\ §1^ -Oil 200 t:2l 2y6K)l 50 ^ 

S ^XIo^U. 3*^2*3 015 2f2f2| NMMO ^sfMOII ^£°J il£2^ 15 ^SoiaCh iH ^B°| g§£b OlSfig 6> 

Sa CH £OQj NMMO 18002 0I& ^XlotSCh 

OiS^g 8> 

50 ^X|9 01*6161 7>Hf SS B^^l NMMO 2WMI 50 TC^ Oil^S 15 ^SI PSejaCh OllflS! 15 ^B°l ISE 

^ Ol^tfS 7>£D CH §^6f^20j 15 goHS&CK ^ gOH^: 1800s 0I& SIlSiaD. 

Ol^'g 9> 

»4*« 10.5. 13. 17, 19 » 21 gif%2| NMMO ^§\mm ^ §§S^Hf 3hS8K)l §§°J ^Oil g§ 20 t)£ gaSKH 65 ICS ^X|8^LK 
0I§ NMMO 4>3f§0ll *J££J 15 ¥2Joh&CK S^S 10.5. 13 ^! 17 ^%°l Hiy NMMO ^Sf 

e Oil AH 15 S§9 ° §8H£|3I Al^o^CK S4*§ 19 ™& NMMO ^IfMOilAH^r S§9 15 g» 5S0I ^ k ZI g6H9 

HSU »4>S 21 g|£%2| ^ NMMO ^SfMOIIAH^ 15 SB0I ^CH^CK 

OlStfB 10> 

tt*S 10.5, 13, 17, 19 91 21 S3%2| NMMO ^IfMS ^ SSSWJI ^SSKM §§fi *0II »S 20 X5S S^SfOI 65 TCS ^XimSCh 
OIM 2,^21 NMMO ^sfeOil ^S2| *JMS2^ 15 SBi ¥EJ6tHU. ^M^^^ ¥£JB Ol2*!S 9>2I ggioHHI 65 

CHI AH ±!A|6*»S0I s 95 ICS ^6^U. 10.5, 13. 17, §J 19 gf£%2| 3fy NMMO 4=SH ^t^iOil AH 15 «»S i§ 

9 ^ 95 TC2I £20||AH &S8I §6H£J2iQ. &4*8 21 ei?%£l NMMO 4^g0UH 15 SBS §6H^§ 2101 ^Oi^CK 

OlStfH 1 1> 

10.5, 13, 17, 19 91 21 gS%2| NMMO ^IfgM 2|2| 3188101 g^e!" ^ CHI 95 ICS ^ EH Oil A) *JS°J *JgS2^ 

15 S»g ¥£Jo^U. 10.5, 13, 17 SS%2| °«6J- NMMO. 4^§0|| AH OIS6IB 10>3f Qf2}|| ^M^S^: S^£JX| SfH 

52¥Ei g6H£JS«°U ^251 goHSIXI 8t"2id. 19 ^ 21 g^%°l NMMO ^sFMOIIAH 15 SBS gaH3l§ StOI S§S! S^CH&CL 

12> 

8, 13, 19, 20, ^ 21 e^%°l NMMO ggS^XI D\mo[0\ ^Oll ^S" 20 °C2J ^^ohOI 65 T:^ ^X| 

o^CK Hiysj oiM NMMO ^1^1 Oil ^£^1 15 ¥WW ¥S6^LK ^^ h 2J ¥£J^ <^l^^g 9>2f 

6MI 65 1C0IIAH ^Alo^offl S§ * 150 t:^ ^^o^CK 8, 13, ^ 19 e^%2J NMMO ^IIMCHIAH 15 ^ ^2S| goH 

£|^CK 20 ^ 21 e^%H| NMMO ^^^OIIAH 15 150 ^^oFOIS g5H3f§ StO! S@°J ^CH^CK 

OllUl^g : ij£}| dieoi 15 ^^21 §6H 

&g 15 ^Ol^o, y|-^ 0.8OIQI, |5§ 6^ CHI Mi^SJ ^SHj- ^SJI blgOl ^df^Cf. ^8118 IS, " 

iH^|2J ^201 g^§! §S4 15 M^2| ^IS §J ^S^l die^ 50 w % 0.0801 D1 #«4= ^§ 15 ^^£| ^5 

% mm^ ^ 16 m ^ o.osoick ndi°^ ^eoii ^istoi ^s^sj 15 che^^ oi^a^i ^oh/h^ 15 ^mm Q^nm 
u\mm a^ii 6foio[ mo. 15 ^hoim^^eh mm^s.^ 01^ *jty ^s^^ nixi z_^(p)oi ^^£i^ &m mx\ ^3 

¥ g^^l[^S(D) 45 mm, L/D 7, P/D 1.5 )^ SBI ^ShOl Q^t St^M WI^^K^S 60 mm, L/D 20) °l XII 1M^SJ 
5^o^CK£ 4°^E7 S^). XHI^^I Oil 15 ¥EJA| 8-18 g^%°l ^^0| NMMO ^sIMM §§A|^l ^Oll ^ 

2^ g^|g Olgo^OI 64 TC SEfe 70 ^^ofOj fe^ g@ Xil^^l^l HI 1M^S| ^EhCHI ^AfohOt g^5^Q(£ 6 S^). 

3e.|oF01 ^£ ni XI ^3^ g^^l gl ^t^S HI^7|0ilAH2J >|§g 3EAI-6HIXI- S^QK £ 3011 2\m&, 64 "C SI 70 t;£l Hf^ 

NMMO ^IfM §DH^ ^M^2^^J bP^^j ^e3f SSH^I- g« LHXI goH S^CHI 6H&6hHS Se3l gsH^h § 

A| CHI ^CHyCK m, £^ ^ XII^PIOII 2^§2^ 219 ^#^|£| OieXI^OII 6H&o^ SEOICL ^#^I0||AH£J °» 

NMMO mm^.2.± ^^°l S§ ^ g6H>ie§ SA^PI ¥16^01 6PI2J Olldl^SM Al^o^CK 

<0Udl4'§ 1> 

^i^e X-Il^^|2| HI 1 ^BOII 64 ^! 70 31^^© NMMO gOHS ^A^o^CK ^S^l dl^OI ^ 0.05( 

Sappi, #S4- 15) §J 0.08{V-60, 15)2J 15 ^ HI x| SS^IM OlgoFOI ^ i§ ^l^M 

X1I^7|2J HI 1 ^^Oll g^5FSa(t 7 §-£). NMMO §°-i| gSJ 5-12 g¥|OI2iCL if^^t 

NMMO ^lli §0H2J g£2f S^l ^0| ^h^S HI £ IMS PHI 6^ 01 S§ ^^fg S^^DIS 

^eJ§} 64 °C Oil AH 15 SB'S ^^IgiOl 2^ ^e^SlCK 64 t Oil AH £J 15 ^^01 70 *C Oil AH 2J 15 ieSCf CH 

3}i ^oiidcf. eii oixi^i- s 1,^013^011 /d g^ii 95 tis ^31 goH^sia. see ^^11 

Ol^ofOI S8H» §^ 6f^|2| e»BQ|-3^2l S^fiP CH 3§h UEf^CF. 
< Olldl^S 2> 

<oiidi i>3i£i xiois^ ^B¥ g^^i^i i§ ni xi ±B^m Ahga^xi n chichi mx\ ^3^« a^s^oi ^e^i dieoi o 

.05(Sappi) §J 0.08(V-60)oj iIS2^ 15 ^3^ SS^IS mi\M3\ ^SPI til^OI 0.101 £J>ilS 5^ef ^OICK 3 0|2| 

9] Mm <oiidi^g i>nf e^s^a. ^chs §^e <oiidi^g i>nf e^a^a. 
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<0DUI6ta 3> 

<OlltiltiS 2>2f2| X\0\%¥ ^SJI blgOl 2*2| 0.05(Sappi) SI 0.08(V-60)°J 15 fif ^£31 dlgOl 0.2^h Q^IS 5 

OID. 3 OI2I2] 52^ <01lbl^g 1 >Hf ^gJohSCh 2CH£i <01lbl^g 1>B g^o^CK 

<0HUIAI8 4> 

<0j|bl^g 2>2f2J XfOIS^ ^£21 blgOl 2*2* 0.05(Sappi) » 0.08(V~60)°! *m^£5 SUS ^SLJ\ blgOl 0.270I £j:HI2§ 5§e! 
3 0IEK 3 0I2J2J 528 <0Hbl*Jg 1>3f S8IWHO. 64 ^feB^S NMMO ^SlM3f ° ^CHS *JM^25 ^SOII 3 

^laoi asaac*. n^u 70 t:^ N mmo ^.»soii/ci sappfe sesa^Lt 95 x:^ Jtmo\& ^¥ gsHtixi as 

S^OI SJQWaCh 70 rOll/d S¥ S§ 2ia^Q1 <0Hdl*jg 1>JH Sa& SifM 01 M 95 ^Hl <0||d|*Jg 

i>iu sastaa. 

<01lb|^g 5> 

<0lldl£Jg 2>2f2] xfOIS^ ^fi3l dlgOl 0.05(Sappi)o] IE gag big 0.32^ g^oHl. ^SJI blgOl 0.08(V-60)21 SH !r e 

# SS3I big 0.45S 2^ 5g°! 320IQ. 3 0I2I2J 52^ <OI|d|£Jg 1>3f §^6fSD. 64 ^^^13 NMMO *J 

m^25 gas ^goii £.^12*01 s¥ aeaaa. nam 70 lata^s ^ nmmo 4* a 8011*11= ^mou ^isioi mmB s^oii 
2i sesa^Qi oia 95 ^a»a saoii nma agstoi *jm^25 «as ^£si goHsixi saa. 

£>0| 0llbl^go^¥Ei »a2| SS^I blgOl dim^m 70 afyi^S! ™& NMMO gOH Ui Oil AH 15 S^CHI ^ QJOI §£2JCH 

Seoi CH^3 g6H21X| ST^a. ^£21 blgOl 0.32J Sappi2j S?. ™& NMMO gQHUIOIIAH £|£ 70 TCOIS S3 Oil »g a Q|0I 

i^£JCH 95 ICS ^851 CHS ^X| a^CE 3 fi£ 64 1C0IS Sg21CH 95 TC^ I^aShS ^261 ^bEK HhEf/d 64 

-coiiai^ in ssoi! a otoi i*££]xi &3 nmmo goH^h mm^&± sw lbvwxi ^^£ioi ^ sesib 5!0ia. 

^^I2j Ollbi^SS bf^2^ B\D\2\ MM0\\m AISm^CF. 
<^A|01I 1> 

95 r Oil AH §§S NMMO E+H 4^sfM gDHCS^^S 13.3%)^ A!Z!& 734 kgM ^lOiSS^ SSo^^Gil, 01^ HfOIH(25.4 mm) 

^ 64^H2j 0.1 mm)^^ ^oHzp(x.g 60 m m)^ ¥^£JCH 0| g^OII^ g^l ^£5h0| ^ 

x|£|Oi 2iCH AH SE 52F ^01 ^^?2| ^Af til Sif^ 01 gOH §°-^ S^l^ ^^S^l in^^^EH A^o^ A! ^g 1140 nfoj ^^o^ 
^Ah2l^ 15*021 25 S^I2h >|2J ^™ u Jg£S °fU NMMO ^IfM gDH^ 50 t:S S^£IS1CK£ 5). OI^Til N 
MMO Eh^ eOHS S§ HI2^|2j ZH1 1 M^2] ^BOil ^Af6^CK 

g^£(DPw) 1050, ^IS 16 /im t ^S^l big 0.052i ^S(Sappi) 0|^ g^o^ Pitch ^^(P)0l ^^£Jfe 

Dim Ul XI g^^i[^l^(D) 45 mm, L/D 7, P/D 1.5 )S M HI 5^01 0| ^SLDl big 0.32^ ^^S^EK <S^& ^^21 

^5 A| ZJ-S 100 kgo^ ™^ il^i ^ 5^1 (^13 60 mm, L/D 20)2] XI1 1 ^225 S^6^EK£ 4 » £ 7). S§ 

g ZHI5^|2J 5^H M(£ 4)2| ^§ ^SE^ 40 tJOISiP. 5JW Mmm IIU^AH ^5 M^3f NMMO 4^SfM gDH^ 

01^ ^ ^^aCH NMMO gOH^h LH¥^X| S@ ^^01 ^^21 SICK 01 i§ ^^^1(^13 120 mm, L/D 30)^ 2^^^^ 

01^21 SICK ^M^I2J B£ 3^ 0|§ X|« 60 TC, g6H XI ^ 90 t:, g§H 0I# XI ^ 100 °C, EfOI XI ^ 100 ^§2J2iCK 

2*mD\2\ &m XI ^ <M^2| 70^1^^^ ^§£J^o^ >^ B = « & ^24^ 1500l2iEI. ^#^I2| QOI XI § 

&So| e6H2J2ieS ^2Ja^CK g°^2J AH^g >i2| ^^OlSloffl §^2S¥Ei ^M^S^2J DPwfe 9800 1 2i EE 

^¥Ei NMMO 4^^!2| AOOD^ 0.00080|2iCK 

<^A|0II 2> 

<^aioii i>3f2j x^ois^ Jtm m x\ g^^ioii oil a ^i « ¥^ahoi ih 40 oumm ^oiek 3 oi2j2j ^ai <^ 
aioii i>i» sa»ac*. 

^#^|2| EI0I X|«M Blb& <^A|0il 1 >3f e^oMI ^S6| g6H£ia^W, §°-^2^¥Ei mm^.2.±9) DPw£ >|2J 

3^ EE §5!|2S?Ei Si^& NMMO 4^g^2J AOOD£ 7]S] =^6haCK <^A|0j| 1>^ bUHohS, 40 0tl^6hX| &3 ^^2J 

5!^^ Mgafois safe 3§ ^ aaa. 

< S , A|0II 3> 

<^ AIOII 1>3}2j xhOISB ^5H^? g£Jo^ ^£2Jfe 15 ^21 >!5 g^|g A|^^ 2100 m 4 ^^o^ ^A|6^ 40 X)^ ^ NMM 

O Efi ^IfM §QHS A|g^ ^OlEf. 3 0I2I2J 52^ < S 'A|0|| 1 >Hf ^^5^EK ^#^I2J QOI X|«g g^leh ^A|0j| 1 3f 

§^6^1 &S5| g6H2ia^W. §°-^2^¥Ei Sl^S ^M^2^2J DPw ^ NMMO ^M^2J AOODt >12J §^6^CK <^A|0|| 1 >Hf HI Jim 
^, ^#^2^2J ™^ g « Oil AH ^ 7i2| e^sh g^OiaEf. 

<^A|0II 4> 

<^ AIOII 1>3|2J XlOIS^ 15 °C2j 25 g^joj o^s 450m»o^ gOIAH NMMO EhSJ 4-§|g gQHfi 65 ^ 51 01 EE 

3 012121 528 <^A|0|| 1 >3f i2iC|. ^e^l2| E|0I X|«M g^2] <^ AIOII 1>2| g^SEI- ° fc 2 EH &s| ^^Oia 

EE ^Ah D\^0\\ OI^OI Sia^U go«o^« Q *JM^252J DPwfe 950 Oia^W, NMMO ^g^2| AOODfe 0.001001 SI EE 

<^ AIOII 5> 
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<^A|Oj| 1>Hf2J ^OISB S^SI 64JH ±m 0.1 rnm)M II 5 J NMMO gOH WJ\m S^8PI ?loK)l ^g^lg ife'2g 

5?£8HI 3 CHICHI NMMO gOH mi\S\ 9\^0\\M ^ ^JIM gJA*6*E^ ^SEofSQ. =. £ 6 HI ^01 gOH B3I SJ^Oil 64JH2J ? 

0.06 mm)i 3£fe 2J§ SHH(hollow) a2[ o £ §^3. 01 «2j gOH g^lSI 30 S^USE^ ±W 

e So^Dh 15 TCSI 2£ a 2* SJIM 1 140nf £| ^|[2§ S^ofSQ. SE oHf2J x|0|g£ ft^S 8 gir%2| NMMO ^Ifii 135 "C 

Oil §§3 5^ 734 kgM S^SIOl >!£ a^t S3ISMI 65 ICS ^^§1 201 CK 3 01 2] 21 58 <dfAIHI 1>B gS-'olSD 

. &B3ISI CfOI XI gl»2> soh £ <A. A |Qj, 1>3 | ^o)3^| fi^ssi S8HSH2U. g™2J g£ §J <^ AlOtl 1>2J i^SD 2^ 

2*2* CH fell CH ^^0\9XQ. §°-!j2§?El SJ4& *JM^2^2| DPw^ 93001213 NMMO 4g^2| AOODfe 0.001 10IHO. ' 

S i^Oil WE} §§§ OI&SS SICM I§9 NMMO gOHM 3tf 8KW 28 H^^iS NMMO 4>S8 §0HM AfSSKH fl! 

^5H m±m ai nmmo mm°\ m±mm ^xi8>s/he a<i>s ^§21 ^aichi 4 aio. 

(57) a^2| £^ 

a?» 1. 

§§9 NMMO eDHS gyShOI S30|S}£ jlfy2|A|9|fcr £31, §J 

6PI ™& NMMO ^mm gOHOII i° SttS S»8K)I 3SA|3lfe B3IM SS8fe 5M ™& NMMO 

§ oh it oi§& ^e^s^ g^^j xii^g. 
a?» 2. 

XII 1»0|| SiOUH, £>0| iy2fl§8 ™& NMMO ^s}M S0H2J ^A| ^^Oil y|2}3?IB ^Mo\0\ OI^QjXI^ 5M o*fe 22i fll 

S?8 3. 

xii it> h oii siOiAH, ^oi nmmo ^mm muw^ ®^mo\ 8-i8e^%2J m^^.^. sf^ n^^ ^m^s^ g^si xn^^e. 
a^s 4. 

xii ^mo\\ sioiAH, ^^i nmmo ^sfe eon^ &4^eoi 8-ue^%ej 5!i ^§2^ 22i ^§^2^ g^sj xii5E^^. 
a?a 5. 

XII 1»0|| SiCHAH. ™& NMMO gOH^ 65"C0|Sf^ ^aSfb 31 12^^ ^M^^^ g^^l Xil^S 



8?»6. 

XII 1^011 ^CHAi, &D\ 3}^^ oHAh NMMO 411 gOH^ 50t:0|of2j S^6^ 311 ^§25 oF^ 32i iiS£^ XII 



a^Pi> h 7. 

Xil 1 S-CHI 9JLCHM, Hf^^l NMMO 45fM §0H^ 20"C/^ 0I^2J S^ofb 51 ^§25 B<%2\ 

a?» 8. 

XII ISTOil SiCH/d, &OI NMMO 4sfM gDH^ 60^/^ 01^2] ^^ofe 31 ^S^^ 6fe g^2| Xj|£ 

a^p» 9. 

XII moil SUCH AH, &D\ Hfy^l NMMO 41fM eOHOjl ^^£J^ gn-moj ^^-5010^ g^2| >jg ^go^ §^ 3 

a?a 10. 

xii moii °!oun, ^^i nmmo ^sie eon oil st^a^ ^g^s^ sh^^si ^2-40 °c hi g^ej 5s ^s^s sf^ 12 
a?a 11. 

xii ^mo\\ ^chah, ^^i iH^i2j 1000^ oishej fS2s n^n ^§^2^ g^^j xii^^s. 
a^i> h 12. 

XII 111011 910\M, I*H^2] b|§8 0.1-0.52J g^oi ^ m §^ Xlli^S. 

a?a 13. 

XII mOil 2iOiAi ( ^Ol 3f^^ NMMO gOH2l ^H^^SI °j §§§§§ ^^~65°C2J ^^OilAi 4^£|^ 51 6^ 

23i i!S2^ g^2J XIIS^S. 

£2 
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